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(5 4) DROP DISPENSING APPARATUS 



nn We American Hospital Supply 
(71) we, n organised 

Corporation, a Corporanon D 

under the laws o : the State oi 

United States of America ot vi 

5 Avenue, E v ff"' h f Sire the invention 
of America do hereby declare inc fee 

for which we W^^g^ which it 
granted to us, and the methoo oy 
fs to be performed to be par 
10 described in and by the follow.ng 

menf.— varietv of laboratory 

As is well known, a vanet Y 01 . m . 

test procedures "^^SSain, or 
tion of reagents to ^je, m m 
15 interrupt reaction^ A t^caMesU^ ^ 
the field of ™munohaematoiogy 
banking, is the Coomb^tAunu* * 
test in which °ne drop (m £ ^ 

Coombs test; tw0 ^f s S 0 known as Coombs 
20 of antihuman serum al so know & 

serum, prepared ^,,£3 against purified 
which have been immunized aga £ ^ 
human globulin, * added to a samp q{ 
blood cells to be tested f or the PU P thQse 
25 promoting viable agglvatmation or 
erythrocytes which have becom 

sensitized by P ri ^Trdemonstrates the 
If agglu tmauon occurs tt dem^ fl 

occun-ence-of-a-previous^a^-^—-—^ 

30 rtie blood cell «£d for 

tests may be used *ffi*£$ s cells and 
use in transfusion with oon in 

serious consequences blood 
40 stitute an mcorrg ffltojjn^ 

compatibility, wnue incre asing 
equipment is now used w q{ th 

frequency in l ^. or r Xbility of automated 
greater speed . «oA relwMity al pr0 . 
45 procedures in contrast 



55 



65 



, e there k a continuing danger that 
cedures, there is * «i ht 
malfuncuonmg o Ae eq p . q ^ 
give misleading resuns. r . r t carry 

Operation «gW^!^T«^ 50 
out the Coombs test, taise nB ^ 

W ° Ul n £e dS o ' cSorS^m was not 
reason the «°P ™ V . the fina l stages of 
added to each test tube in tn ason 

the procedure, ° r . V f ° r un \ wer e so added. 

insufficient arnoU f nt r f/ r er C om D iicated by the 
The problem is further pompli cat 

fact that upon vi SCO u S and may 

serum becomes incr easi nay v * dispensin g 
clog the passage £ is p W 60 

mechanism. While tne pi b test 

tarlv well ffl^gJSAiSRm that 
and by equipment des ^ n ^J 0 pr P ob lem exists 
test automatically, the .same f 

addition of J^gents. described above 
The specific ^ P^ems o desphe 
have not been f uUy ^solvea m . . v < photo . 
considerable ^%*&gteeii tabwn 70 
electric devices have Pf™ 0 ^ presen ce or 

absence of flu^s but have 
with other satety «• _ rop ^i S pensing 
resulted in ? ut0 ^ t at ^ich £ T sufficiently 75 
-laboratory-e^W 

reliable, ^^^Led States Patent 
maintenance-free United s» 454m 

which is " la t lve ^ e S, Sratus includes a 85 
and operation. .™ J^nVof liquid such as, 
tube for dispensing drops oi now 
for example, antihuman Coombs se 
which is «trf Z« 

^ric^K^ uL 10 90 
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detect a drop after it has been released from 
the tube and is traveling downwardly into 
the reaction tube, such system cooperating 
with the drop dispensing portion of the 
5 apparatus to trigger the reaction of liquid 
in the tube immediately after a drop has 
been released. Because cf the substantial 
extent of liquid reaction in the tube follow- 
ing the dispensing of each drop, the bore of 

10 the tube remains clear and unobstructed 
to ensure proper operation when the dis- 
pensing of a further drop is later required. 
Such retraction occurs because of the con- 
figuration and dimensions of the tube and 

15 because of the structural relationship be- 
tween the tube and the container and its 
contents; thus, retraction occurs automatic- 
ally when the container is vented. Since the 
venting of the container is caused by de- 

20 energization of an electromagnetic valve 
which is in turn actuated by interruption 
of a light beam by a falling drop of liquid, 
liquid in the tube is in its fully retracted 
condition when the drop dispensing 

25 apparatus is in a state of rest. 

The photo-electric detector is oriented 
with respect to the tube so that its beam, is. 
interrupted only by a drop which is failing 
from the tube, and not by one which is 

30 being formed ; at the tube tip. Such a 
relationship helps to ensure that a false 
signal will not be produced by the drop 
detector and, in particular, that retraction 
of liquid in the tube, and other operations 

35 of the apparatus which immediately follow 
drop discharge, will not occur unless a drop 
has actually been released from the tube 
and has traveled downwardly along its line 
of free fall. Reliability and accuracy are 

40 further ensured by the use of a beam- 
confining apertured plate and by the fact 
that the selected photocell, a photo- 
transistor in this case, is sensitive only to 
light in the infrared portion of the spectrum, 

45 to reduce the effects of stray ambient light. 
However, other wavelengths may be used, 
although such additional advantages will 
necessarily be sacrificed. 
The tube is formed of a relatively rigid 

50 and dimensionaily stable material, prefer- 
ably glass. Specifically, the tube includes an 
elongate stem portion which is adapted to 
extend downwardly into a reagent bottle 
through the mouth thereof, an intermediate 

55 portion which projects transversely from the 
stem portion's upper end, and a tip extend- 
ing from the distal end of the intermediate 
portion parallel to the stem. The tip ter- 
minates in a fiat annular end surface which 

60 has an outside diameter no greater than 
4.0 millimeters. A bore extends throughout 
the length of the tube and has a diameter 
in the range of 0.25 to 3.0 millimeters. The 
tip portion of the tube has a length which 

65 constitutes only a minor proportion of the 



vertical length of the stem portion. 

An embodiment of the invention will be " 
described by way of example, reference 
being made to the drawings of which: — 

Figure 1 is a vertical section of a drop 70 
dispensing apparatus with certain com- 
ponents, such as a photo-electric detector 
system. 

Figure 2 is an elevation of the tube and 
reagent bottle; 75 

Figure 3 is an enlarged fragmentary 
vertical section of the tip portion of the 
tube; and 

Figure 4 is an enlarged section similar to 
Figure 3 but illustrating the tip during drop 80 
formation. 

The drop dispensing apparatus illustrated 
in Figure 1 comprises a tube 10, a reagent 
container 11, photo-electric drop detector 
12, and gas supply and control 13. For most 85 
applications such gas would be air; how- 
ever, where necessary or desirable, any 
other gas or combination of gases might be 
used. 

Tube 10 is formed of a relatively rigid, 90 
dimensionaily - stable, and non - reactive 
material such as glass. As shown in Figures 
1 and 2, the tube is of inverted J-shaped 
configuration, having an elongate upstand- 
ing stem 14, a horizontally-extending inter- 95 
mediate portion 15, and a depending tip 16. 
The tube is integrally formed with a bore 17 
extending throughout the full length of it. 
The depending tip 16 terminates in a flat 
horizontal end surface 18. For proper drop 100 
formation the annular end surface 18 must 
have a uniform outside diameter no greater 
than 4.0 millimeters and an inside diameter 
in the range of 0.25 to 3!0 millimeters. For 
use in a Coombs serum delivery system, the 105 
optimum inside diameter is believed to be 
about 0.5 millimeters. 

The container or bottle 1 1 has an open 
upper end defined by threaded neck 19. 
Closure means, in the form of cap 20 and HO 
resilient stopper 21 seal the mouth of the 
bottle. As shown most clearly in Figure 1 , 
the upstanding or vertical stem 14 extends 
downwardly through an opening 22 in the 
stopper, the bottom end of the stem ter- 115 
minating a slight distance above the bottom 
inside surface of the bottle. The liquid con- 
tents of the bottle are designed generally by 
the numeral 23 with the maximum level of 
such liquid being represented by line x in 120 
Figure 2. Because of capillary action, the 
level of the liquid within the bore of tube 10 
stabilizes at a point well above the level of 
the liquid in the bottle. The maximum 
elevation of liquid in stem 14 by reason of 125 
such capillary action is indicated by line y 
in Figures 1 and 2, That level of liquid with- 
in the stem is achieved when the interior 
of the bottle is at atmospheric pressure and 
the level of the bottle's fluid contents is at 130 
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• , m (\t when the bottle is filled to 
a maximum 0-e-> w " c " 

the level jf^^fi^ 14h« A« 
Even when bqu » of capd- 

to the m axim " m /fl e i y is still substantially 
5 lary action, that lev « «s «iu s b . 

5 below the horTZontal plane z ot \ ence 

bottom end surface * 18. Also me . ^ ^ 
in elevation between z and y ^in 
th e contents of the bojtle a ^ itions 

is at a minimum. . t be by 

lub e and given, the 

receptacle 24. In we in fc ans 0 f 

25 is received in passage 31 m stopp 

operation of the air puii v . p a 
be a simple.el^m^ 
stream of air unde pressu re pa n 
conduit 26 into the "PP W en 2g . open . 
30 assuming, of course, hat va^w 2g fe 

The electro^nagneuc contro ^ ^ 
of the type which b locks _ n when 
under pressure from «^ en in* a de- 
the valve is ^energized. Y ectro -magnetic 
35 energized condition i the ewe Qf 
valve vents to atmosphere tn at p 
conduit 26 extending be^ 0 ™ nd opera- 
bottle U. ^ t 5^fS^Staww". and 

fcedunnec^hemn. ^ 



light source <"i *y source, and an 
confining the beam from ^source' or 
infrared light detector 34 The sou ^ 
50 emitter 32 and receiver « con . 
part of a circu t 35^ ™* ' s ; alve 2 8 so that 

nected to ^ZT^LrSk and will 
the valve ^ f main ^ ne {OT^^ ^ r 
therefore admit the now o v f fi ht 

55 to bottle 11. as JS^sTinaiiii un- 

from source 32 to jeanver 34 are 

broken. Source 32 and recei e ^ 
spaced well below the t,p 16 ot tu ^ 

detected by etectto- 
the latter ^f^icK? remains de- 
65 magnetic valve 28, wnicn mc» 



. j „.ii reset bv circuit 35 in con- 
energized until reset oy c resetting 

junction ^with w**"^ example, re- 

■known, a'nd ^J^*J££Jto of 75 
standard components the re rf 
such elements to he ot her e 2g 
apparatus is b^eved w b e unu q ^ Qnly 
is not deenergized until aorop has 

been formed * j^^ h £e tube and is 80 
actually been released from ^ 

falling towards ; the ^ e ™ d air in bottle 
instant the beam is m te"upi , becauS e 
H i.v«teatoye^^w« . d . fferen . 

of the equalized PJ^XteW retracts from 85 
tial head liquid immediacy r ^ mfe 
the tip and intermediate pon action of 
- into stem 14. Because ot i n ce q{ 

liquid well away * ro ™ \ ne th ; n liquid might 
tip 16. the dange£ fSriSji «posu« at 90 
become contaminated tnr g thereby 
the tip, or m ght dry na ^ cQm . 

clog the. f»o, are greatly remi dy 
pletely ^mmatej:^^ p dispensi ng 
5mple.but bighb ^^Sabkfor'use in 95 

WHAT WE CLAIM IS d p n . 

ing a bore extending t^ 0 "* adap ted to 
the tube having ^ e longate stem ao p 
extend downwardly into a reag . ^ 
through the m ? u ^J h t " e n 0 svers ely from the 
ate Vt^^^^Im from 
stem's upper end and a ^ tl0n 

the ft? 1 ?.. Lhc £r£t * ti p terminating in 
* w SdWice and having_ an 



paraltel-to-the-stem^tne ^ a i rtl0— 

a flat annular e r n ^ s W^ r a t ; an 4 .0 mflli- 
outside diameter no greater im 
m eters; the^ore being of a dianwier^^ 

portion of the length of the Jem. 

^^S S^i- which 

0.5 miUimeters. l j hich 

4. The apparatus of Claim i i» 
the material is glass. dropw i S e dis- 

taining a liquid; h bo tk ^havmg ^ 

s«» »' 1 ' Um 



throughout t £2 ,f b0 ? '*™ing 
Ungate stem e X'. th V ub<5 havin S an 
, fhe bottle ZSSt^JS^ 9 ^ ^ 
5 intermediate portion ? Sure mean s, an 
from the «em?2Sr nfTf ? ^ 
,n * HP at the distff end i ?." d 3 de P end " 
ate portion; the bore £ I ■ mterm ^i- 
a diameter lyi nB in 0o f r h e ' n the tj P be <ng of 
10 millimeters; Zd " he tin T ° f 0 25 to 3 0 
constituting a m.n. £l P. having a length 
°f the sSwS " neTn'r f ° f J he ^ 
m 'nating a sub tantiS !!i° f th l tip ter ' 
maximum hemh ?! d stance above the 
15 bottle is capable o r ,2 ,Ch U T d in the 
rea *>n of caSarv m the stem by 
mea f« being p P rovi d y ed a S n ' the closui * 
he introduction of fias * P3SSage for 
the bottle and th P r « ,? der pressur e into 
20 of lk, uia from the bo S 

u 6 - The apparatus if n ° Ugh said tub e. 
/he tip termEt in an fl n ,m , 5 in whic h 
fa « lying in a horizon^ n, HUlar end s «- 
„ an outside diameter Pkne and having 
25 millimeters. / no great er than 4.0 

approximate^ 0 . 5 SlliSSers™ ^ 
30 the ' bore i s aP i??'" s f of ,.^im 5 in wbfrh 

35pen S in g A 0 ;S at c ^ for th e dis- 

taming a liquid he boffi '{! g 3 bott,e c °n- 
a t the upperend thereof tt™* 3 » 
means closing the momh ? • hav,ng c,osu re 
ally J-shaped tube^av J; nin , Verted fi e ner- 
40 extending downwS g 3n eIon 8 af e stem 
through the cCre mL ' Dt0 • the **& 
Portion projecting JaSv'fr" ,nte ™ ed 'ate 
"PPer end, and Edtn^J? m the ***** 
~ fnd of the interSl g ^- 3t the disf al 
^t^'natingm^^te portion, the tip 
>n a generally. 

having a bore extendS thf*T' the tub * 
*ameter in the Snt lf n wf'W of a 
meters; the tip havfo?. leS^l t0 10 milJ i- 
50 a minor portion of the i„ g i h cons t'tuting 
w * the annular end °I the stei » 

substantial distance abo S " rfac h e p d,s P°?« d a 
aoove the maximum 
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t/on of gas under Ef~ • 5 the ""roduc 
Je d isplacemem P on ; r JJ n 0 ' he bott, e for - 
trough the tube mea^ /° m the bot tle 
w 'th the passage forSl Commu "'eating 
Pressure into the Z™. *"* n * ps undef- 60 
interposed along the d!LI 1 VaJve mea ^ 
<ng the flow of J s un ,tr g f0r 'n'errupt- 
bottle and for Sul^Ef 8 ""* int ° the 
Parage and bottle to iSSS Venting thc 
whereby, upon the 1 a tS%$£ nc P re «ure, 6 , 
flow and the venting of tt" ° f the gas 
bottle toatmosphericVelul f— 3 / 6 and 

"jeans to interrupt ^ ST* the vaI ve 
retraction of the inn?/ 3 fl , ow and cause 7< 
'he detection oSur? the tube when 

l%^r^f^ 1 1 in whl , h 
<\' ld a light receiver S i i,ght sour ce 
«*s of ti Je path of trav S 5" °PP° si te 80 
from the tip of the tub? 3 drop fa,,i ng 

^-r^e^ 
receiver is responsive n !i ^ . ,,gh t and the 

I4 - The aSSS, ° 0 n f ,y r °. ,nf r a red light 85 
an apertured JE teK, Sf^ J 2 in whi <* 
Path of travel of thl ^ P0sed betw een the 
the plate bei^^^P and «ght recei ver 
ture aligned withffi„^ ha V^ an aper- 
whereby, the plate Sv^ 3nd the rece 'ver 90 
confining the ffi ^ as a mask for 
d'rect line between th P g 8 sub stantially 
receiver. en the source and the 

fi^^^^^. d .spen- 95 
m??r^ 

t „ S hancerv Lane, 
London, WC2A 1QU. 
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1437738 . COMPLETE SPECIFICATION 

1 cuccT This drawing is a reproduction of 
1 . the Original on a reduced scale 





